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A B S T R A C T

Purpose
In the phase III METEOR trial (ClinicalTrials.gov identifier: NCT01865747), 658 previously treated
patients with advanced renal cell carcinoma were randomly assigned 1:1 to receive cabozantinib or
everolimus. The cabozantinib arm had improved progression-free survival, overall survival, and
objective response rate compared with everolimus. Changes in quality of life (QoL), an exploratory
end point, are reported here.
Patients and Methods
Patients completed the 19-item Functional Assessment of Cancer Therapy–Kidney Symptom Index
(FKSI-19) and the five-level EuroQol (EQ-5D-5L) questionnaires at baseline and throughout the study.
The nine-item FKSI–Disease-Related Symptoms (FKSI-DRS), a subset of FKSI-19, was also in-
vestigated. Data were summarized descriptively and by repeated-measures analysis (for which
a clinically relevant difference was an effect size $ 0.3). Time to deterioration (TTD) was defined as
the earlier of date of death, radiographic progressive disease, or$ 4-point decrease from baseline in
FKSI-DRS.
Results
The QoL questionnaire completion rates remained$ 75% through week 48 in each arm. There was
no difference over time for FKSI-19 Total, FKSI-DRS, or EQ-5D data between the cabozantinib and
everolimus arms. Among the individual FKSI-19 items, cabozantinib was associated with worse
diarrhea and nausea; everolimus was associated with worse shortness of breath. These differences
are consistent with the adverse event profile of each drug. Cabozantinib improved TTD overall, with
a marked improvement in patients with bone metastases at baseline.
Conclusion
In patients with advanced renal cell carcinoma, relative to everolimus, cabozantinib generally
maintained QoL to a similar extent. Compared with everolimus, cabozantinib extended TTD overall
and markedly improved TTD in patients with bone metastases.

J Clin Oncol 36:757-764. © 2018 by American Society of Clinical Oncology

INTRODUCTION

Renal cell carcinoma (RCC) is diagnosed every year
in approximately 330,000 individuals worldwide
(North America: 64,000; Europe: 115,000),1 and
the incidence has generally increased in recent
years.2 RCC affects more men than women; peak
incidence occurs between 60 and 70 years of age.
Many patients present with advanced or unre-
sectable disease at initial diagnosis. Quality of
life (QoL) in patients with advanced RCC is ad-
versely affected by disease-related symptoms (such

as fatigue, weakness, bone pain, hematuria, weight
loss, and shortness of breath) and treatment-related
adverse effects.3,4

Major first-line systemic standard-of-care treat-
ments for patients with advanced clear cell RCC
include the vascular endothelial growth factor
receptor-tyrosine kinase inhibitors (VEGFR-TKIs)
sunitinib and pazopanib. Second-line standard-
of-care therapies include the VEGFR-TKIs cabo-
zantinib, axitinib, and sorafenib; the mammalian
target of rapamycin inhibitor everolimus; and the
programmed cell death-1 checkpoint inhibitor
nivolumab.5-7
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Cabozantinib is an oral inhibitor of TKs, includingMET, VEGFR,
and AXL.8 Upregulation of MET and AXL in clear cell RCC, a con-
sequence of von Hippel-Lindau protein dysfunction, has been im-
plicated in tumor progression and VEGFR-TKI resistance in preclinical
studies and has been associated with a poor prognosis in patients with
advanced RCC.9-14 Cabozantinib gained regulatory approval in the
United States and in Europe as a second-line treatment for patients with
advanced RCC after prior therapy with an antiangiogenic drug on the
basis of results of the randomized phase IIIMETEOR trial. In this trial,
cabozantinib treatment resulted in improvements compared with
everolimus treatment for progression-free survival (PFS; primary
end point) and the two secondary end points of overall survival
(OS) and objective response rate (ORR).15-17 According to an
independent radiology review, the median PFS was 7.4 months in
the cabozantinib arm versus 3.8 months in the everolimus arm
(hazard ratio [HR], 0.58; 95% CI, 0.45 to 0.74; P , .0001), and the
ORR was 17% versus 3% (P , .0001). The median OS was
21.4 months (95% CI, 18.7 months to not estimable) versus
16.5 months (95%CI, 14.7 to 18.8 months) (HR, 0.66; 95% CI, 0.53
to 0.83; P , .0003). Changes from baseline in QoL, an exploratory
end point in this study,18,19 are reported herein.

PATIENTS AND METHODS

Eligibility and Study Treatments
METEOR was a randomized, open-label, phase III study with pa-

tients enrolled at hospitals and outpatient clinics in 26 countries. Patients
18 years or older with advanced or metastatic RCC and a clear cell histology
were eligible for enrollment if they had measurable disease per Response
Evaluation Criteria in Solid Tumors (RECIST version 1.1),20 had received
at least one previous VEGFR-TKI (there was no limit to the number of
previous treatments), and had disease progression during or within
6 months of the most recent VEGFR-TKI treatment and within 6 months
before randomization. Patients were required to have a Karnofsky per-
formance status score $ 70% and adequate organ function, on the basis of
standard laboratory tests, and no clinically significant morbidities. Patients
with previous mammalian target of rapamycin inhibitor therapy, including
everolimus, were not eligible for the study. The study adhered to the Good
Clinical Practice guidelines and the Declaration of Helsinki. The institutional
review board or ethics committee of the participating centers approved the
study protocol. All patients provided written informed consent.

Patients were randomly assigned (1:1) to receive either cabozantinib
or everolimus. Randomizationwas stratified by the number of prior VEGFR-
TKI treatments (one or two or more) and Memorial Sloan Kettering Cancer
Center risk groups (favorable, intermediate, or poor) for previously treated
RCC.21 Patients and investigators were not masked to study treatment to
allow appropriate management of adverse events (AEs).

Cabozantinib was given orally 60 mg once daily, and everolimus was given
orally 10mg once daily. Treatment interruptions and reductionswere allowed for
managing AEs. Patients with clinical benefit could continue study treatment
beyond radiographic progression at the discretion of the investigator.
On-study crossover between treatment arms was not permitted.

Radiographic tumor imaging assessments occurred regularly every 8
to 12 weeks throughout the study. Assessment of AEs was performed
throughout the study. Patients had a 30-day post-treatment visit with
subsequent survival follow-up every 8 weeks. Efficacy and safety evalua-
tions in this study have been previously described.15,16

QoL Assessments
QoL was measured using two validated patient self-reported in-

struments: the Functional Assessment of Cancer Therapy–Kidney Symptom

Index-19 item (FKSI-19) and EuroQol Group’s five-level (EQ-5D-5L)
questionnaires. Patients were required to complete the QoL question-
naires before any assessments at each clinic visit before the first dose, every
4 weeks through week 25, every 8 weeks thereafter for the first year, and
then every 12 weeks thereafter. The QoL assessments were conducted per
protocol before patients knew the results of their next tumor assessment.
Regardless of whether study treatment was given, reduced, interrupted, or
discontinued, these assessments were performed until the date of the last
tumor imaging assessment. Questionnaires were provided on paper in the
patient’s native language.

FKSI-19. The FKSI-19 is a 19-item self-reported questionnaire with
a total score and four subscales that assess disease-related symptoms
(DRS), treatment side effects (TSE), and function/well-being associated with
advanced kidney cancer. It captures symptom severity and interference in
activity and general health perceptions.22,23 The FKSI-19 comprises four
subscales (DRS-Physical, DRS-Emotional, TSE, and Function/Well-Being).
Each of the items is scored on a five-point scale from zero (not at all) to four
(very much). Higher FKSI-19 scores indicate improvement. The FKSI-19
ensures content validity congruent with US Food and Drug Administration
Guidance24 and was developed from a previous nine-item DRS version
(FKSI-DRS; lack of energy, pain, weight loss, fatigue, short of breath, fever,
bone pain, cough, and blood in urine). The FKSI-19 includes selected TSE.

The earlier FKSI-DRS (nine-item) version was also investigated. The
items from the FKSI-DRS (nine-item version) are included within the FKSI-
19; general US population norms for each version have been calculated.25

The FKSI instrument has been used in other pivotal studies in RCC.26-30

EQ-5D-5L. The standardized measure of health status EQ-5D-5L
was also used in this study to measure generic health status.31 It comprises
five functional and symptom dimensions: mobility, self-care, usual ac-
tivities, pain/discomfort, and anxiety/depression. For each dimension,
patients may indicate their health status from level 1 (no problem) to levels
2 through 5 (mild problem to extreme problem). The severity scores from
the five dimensions were converted into a single population-based index
value (EQ-Index) normalized across the nine countries in the study for which
index value sets were available.32 A higher index score indicates better health.
Patients also completed a 20-cm vertical visual analog scale (EQ-VAS) scored
from zero (“worst health you can imagine”) to 100 (“best health you can
imagine”). A prior (three-level) version of the EQ-5D instrument had been
evaluated in a study of pazopanib versus placebo33 and the NCT00083889
study of sunitinib versus interferon.27

Statistical Analysis
The QoL analyses were performed on the intention-to-treat pop-

ulation with the same data cutoff date (May 22, 2015) as the primary PFS
end point.15,16 OS analyses used a cutoff date of December 31, 2015. There
was no prespecified statistical QoL hypothesis for this study. All available
data were included in the analyses, and no data were imputed. No ad-
justment was made for multiplicity for any of the QoL analyses. The
questionnaire completion rate was calculated as number completed/
number expected at that time point.

Descriptive statistics were used to summarize QoL scores over time
for each treatment arm. In addition, a prespecified repeated-measures
model was used to compare changes from baseline between the treatment
arms. The model included the outcome variable of QoL score change from
baseline. The predictors were the baseline scores, treatment arms, and visit.
Effect sizes in the range from 0.20 to 0.49 are generally considered to be
small; for this study, an effect size $ 0.30 was prespecified as likely to be
clinically relevant.34,35

To assess the effect of patient dropout, post hoc linear growth curve
models were undertaken as sensitivity analyses using a mixed-effect re-
gression technique. Fixed effects included baseline score, randomization
stratification factors, treatment arm, time (a continuous variable), and the
interaction between treatment arm and time. Random effects included
intercept and slope. Models were fitted for three dropout tertiles, ie, early
(before the week 25 visit), median (week 25 and 33 visits), and late (week
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41 visit and later); the mean trajectory of each arm was estimated. Time of
dropout was defined as the time of the last available analyzable score.

Time to deterioration (TTD; the earlier of date of death, radiographic
disease progression (rPD), or at least a four-point decrease from baseline in
the nine-item FKSI-DRS) was a post hoc analysis.

Finally, a post hoc analysis of the effect of FKSI-DRS scores on OSwas
performed in two groups of patients (at or above v below the median FKSI-
DRS at baseline). The same Kaplan-Meier method was used as in a pre-
vious OS analysis.16

RESULTS

Baseline Characteristics and Study Disposition
A total of 658 patients were randomly assigned and included

in the intention-to-treat analysis (Fig 1). At the cutoff date for the
QoL analysis, 40% of patients in the cabozantinib arm and 21% in
the everolimus arm were still on study treatment. Dose reductions
as a result of AEs occurred in 59.8% of cabozantinib-treated patients
and 24.2% of everolimus-treated patients. The incidence of dis-
continuation due to a primary reason of AE (excluding disease
progression) was similar (10%) in each arm.

Baseline characteristics were also similar in each arm
(Table 1). The mean age of patients was 62 years in the cabo-
zantinib arm and 61 years in the everolimus arm; approximately
75% of patients were male. FKSI-19 and FKSI-DRS (nine-item)
mean scores in each arm were similar to the US Adult Population
values of 59.8 and 29.5, respectively.25

Questionnaire Completion Rate
For both instruments, questionnaire completion rates (number

completed/expected at each time point) were high and similar in

each treatment arm. At baseline, the rates for the FKSI-19 (EQ-5D)
were 98% (96%) and 95% (95%) in the cabozantinib and ever-
olimus arms, respectively, and remained$ 75% through week 48 in
each arm for both instruments. Themedian duration of collection of
QoL data was approximately 17 weeks in the cabozantinib arm and
13 weeks in the everolimus arm.

FKSI Assessments
There were no differences over time between the treatment

arms on the basis of descriptive summaries for the FKSI-19 Total
or nine-item FKSI-DRS (Fig 2) or for the EQ instrument (data
not shown). There was also no treatment difference (ie, the effect
size was , 0.30) on the basis of a prespecified repeated-measures
model change from baseline analysis for FKSI-19 Total or nine-
item FKSI-DRS (Table 2). Among the 19 individual items, the
only differences on the basis of effect size were lower scores in the
cabozantinib arm for diarrhea and nausea and lower scores in the
everolimus arm for shortness of breath. Among the four sub-
scales, there was a treatment difference on the basis of effect size
in favor of everolimus for the TSE subscale, with no difference
observed for the other subscales; of note, the TSE subscale was
not comprehensive and comprised three items: diarrhea, nausea,
and bothered by side effects of treatment.

EQ-5D-5L Assessments
There were no differences over time between the treatment arms

(ie, the effect size was , 0.30) on the basis of a repeated-measures
change from baseline analysis for EQ-Index or EQ-VAS (Table 2).
There was no treatment difference on the basis of descriptive sum-
maries over time for EQ-Index or EQ-VAS (data not shown).

Randomized (ITT population)
(N = 658)

Cabozantinib
(n = 330)

Received study treatment
(n = 331)

(safety population)*

Primary reason for discontinuation
(as of May 22, 2015) 

Progressive disease
Adverse event
Clinical deterioration
Other†

On treatment
Off treatment

(n = 133)
(n = 198)

(n = 122)
(n = 32)
(n = 29)
(n = 15)

Analysis of QoL end points (ITT) 

FKSI-19:
EQ-5D-5L:

(n = 324)
(n = 323)

Everolimus
(n = 328)

Received study treatment
(n = 322)

(safety population)*

On treatment
Off treatment

Primary reason for discontinuation
(as of May 22, 2015)

Progressive disease
Clinical deterioration
Adverse event
Other†

(n = 67)
(n = 255)

(n = 158)
(n = 50)
(n = 31)
(n = 16)

Analysis of QoL end points (ITT) 

FKSI-19:
EQ-5D-5L:

(n = 313)
(n = 314)

Fig 1. Patient disposition (intent-to-treat pop-
ulation). Baseline FKSI-19 (EQ-5D-5L) data were
available for 324 (323) patients in the cabozantinib
arm and 313 (314) patients in the everolimus arm,
ofwhom 319 (317) and 303 (304), respectively, had
at least one postbaseline assessment. (*) Five
patients randomly assigned to the everolimus arm
did not receive study treatment. In addition, one
patient randomly assigned to the everolimus arm
received cabozantinib as study treatment. (†) In-
cludes withdrawals, protocol deviations, lack of
efficacy, investigator decision. EQ-5D-5L, five-level
EuroQol questionnaire; FKSI-19, 19-item Functional
Assessment of Cancer Therapy–Kidney Symptom
Index; ITT, intent to treat; QoL, quality of life.
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Sensitivity Analyses
Post hoc growth curve sensitivity analyses of each of the QoL

measures (FKSI-19, nine-item FKSI-DRS, EQ-Index, and EQ-
VAS) showed that there was an inconsistent effect for the initial
treatment difference at week 4 (first assessment after starting
treatment) across the three tertiles (early, median, and late
dropout). For the median and late dropout tertiles, initial QoL
scores for each measure at week 4 were lower for cabozantinib
relative to everolimus. There was no consistent initial treatment
difference at week 4 across the QoL measures for the early
dropout tertile. However, changes in QoL scores over time after
week 4 consistently favored cabozantinib across each tertile for
each QoL measure.19

TTD
Therewas a notable decrease inQoL scores comparedwith baseline

at the time of rPD per investigator. Progressive disease was the most
frequent reason for study treatment discontinuation. Cabozantinib
treatment improved TTD (earlier of date of death, rPD, or at least a four-
point decrease from baseline in FKSI-DRS) compared with everolimus
(median TTD, 5.5 v 3.7 months; P, .001; Table 3); this improvement
seemed to be mainly driven by events of death or rPD rather than
change in FKSI-DRS. In a subgroup analysis, there was a pronounced
TTD improvement with cabozantinib treatment in patients with
bone metastases (median TTD, 5.6 v 1.9 months; P, .001; Table 3).

QoL as a Prognostic Factor for OS
Baseline FKSI-DRS (nine-item) scores higher than themedian

population values were associated with improved OS in both
treatment arms (Fig 3). HRs for OS favored the cabozantinib arm
regardless of baseline QoL.

DISCUSSION

As previously reported,15,16 the METEOR phase III trial demon-
strated that cabozantinib (an oral inhibitor of TKs including MET,
VEGFR, and AXL) improved key clinical end points of PFS, OS,
and ORR compared with everolimus in patients with advanced
RCC who had received a prior VEGFR-TKI. The improved efficacy
for cabozantinib was demonstrated across all prespecified sub-
groups. The observed safety profiles of cabozantinib and ever-
olimus in the METEOR study were reflective of their distinctive
mechanisms of action. In the current study, we examined the QoL
of patients, an exploratory end point in this trial, as assessed by
standardized instruments (FKSI-19 and EQ-5D).

The FKSI-19 instrument was developed for patients with RCC
to assess general QoL and the impact of specific treatment-related
adverse effects. The results of the assessment showed that there was
no clinically meaningful difference overall between treatment arms
in the FKSI-19 Total scores. Of note, QoL data collection was more
prolonged in the cabozantinib arm, which also had the greater PFS
benefit. Of the 19 individual items, the observed treatment differences
(worse diarrhea and nausea for cabozantinib, worse shortness of breath
for everolimus) were consistent with the safety profiles of each agent.

Because this was an open-label trial, these treatment dif-
ferences may also be observed in routine clinical practice. Therefore,
management should be directed toward mitigating these adverse
effects for either agent. It is noteworthy that in both treatment arms,
a low percentage of patients discontinued study treatment because of
AEs (approximately 10% of patients in each arm). In particular,
diarrhea was not a major cause of treatment discontinuation (0.9%
of patients in each arm), which indicates that proactive management
of this symptom has been effective.

The (nine-item) FKSI-DRS instrument, which is part of the
FKSI-19, examined the effects of study treatment on disease-
related symptoms. Consistent with the results for the 19-item
scale, no clinically meaningful treatment difference for the nine-
item FKSI-DRS was observed for cabozantinib compared with
everolimus. To put this finding into perspective, in the previous
phase III RECORD-1 study using everolimus in a similar patient

Table 1. Patient Demographic Data and Baseline Characteristics (intent-to-
treat population)

Patient Characteristic
Cabozantinib
(n = 330)

Everolimus
(n = 328)

Age in years, median (range) 62.5 (32-86) 62.0 (31-84)
Sex, No. (%)*
Male 253 (77) 241 (73)
Female 77 (23) 86 (26)

Race, No. (%)*
White 269 (82) 263 (80)
Asian 21 (6.4) 26 (7.9)
Black or African American 6 (1.8) 3 (0.9)
Other 19 (5.8) 13 (4.0)
Not reported 15 (4.5) 22 (6.7)

Enrollment per geographic region, No. (%)
Europe 167 (51) 153 (47)
North America 118 (36) 122 (37)
Asia Pacific 39 (12) 47 (14)
Latin America 6 (1.8) 6 (1.8)

Karnofsky performance status, No. (%)
$ 80 301 (91) 306 (93)
70 29 (8.8) 22 (6.7)

Randomization stratification factors, No. (%)
Prior VEGFR-TKI
1 235 (71) 229 (70)
$ 2 95 (29) 99 (30)

MSKCC risk group21

Favorable 150 (45) 150 (46)
Intermediate 139 (42) 135 (41)
Poor 41 (12) 43 (13)

Bone metastases per IRC, No. (%) 77 (23) 65 (20)
FKSI-19 total score (n = 324) (n = 313)
Mean (SD) 56.7 (10.51) 57.1 (10.17)
Median (range) 58 (25-76) 58 (22-76)

(n = 324) (n = 313)
FKSI-DRS (nine-item) score
Mean (SD) 29.1 (5.08) 29.3 (4.92)
Median (range) 30 (12-36) 30 (13-36)

(n = 188) (n = 181)
EQ-Index for countries in which index was

validated, mean (SD)
0.77 (0.240) 0.80 (0.184)

(n = 323) (n = 314)
EQ-VAS, mean (SD) 73.6 (18.62) 74.1 (17.50)

Abbreviations: DRS, Disease-Related Symptoms; EQ-Index, EuroQol Index;
EQ-VAS, EuroQol visual analog scale; FKSI-19, 19-item Functional Assessment
of Cancer Therapy–Kidney Symptom Index; IRC, Independent Review Com-
mittee; MSKCC, Memorial Sloan Kettering Cancer Center; SD, standard de-
viation; TKI, tyrosine kinase inhibitor; VEGFR, vascular endothelial growth factor
receptor.
*Sex and race were missing for one patient. Patients could report more than
one race.
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population, there was no evidence of a difference in FKSI-DRS over
time compared with placebo.36 Finally, the results of the generic
EQ-5D (health index and patient-based VAS) instrument in the
METEOR trial were consistent with the findings from the overall
FKSI-19 and FKSI-DRS scales of no clinically relevant treatment
difference between the arms.

At the time of investigator-determined rPD, QoL of patients
was markedly diminished in both treatment arms. This finding
indicates the negative impact of disease progression on QoL and is
suggestive of the benefit of extending PFS in this patient population.
The observed prolongation of TTD in the cabozantinib arm further
supports the overall clinical benefit of this agent in addition to
improving PFS, ORR, and OS—albeit without a QoL advantage.

In a recent phase III study (CheckMate 025) evaluating the
checkpoint inhibitor nivolumab in a similar patient population,
improvements were observed with the nine-item FKSI-DRS for
nivolumab compared with everolimus.26,37 The CheckMate 025 study
showed a treatment benefit for nivolumab forOS andORRbut no PFS
benefits.37 In contrast with the QoL results from the METEOR study,
QoL results in CheckMate 025 were limited to on-treatment data
assessment, and the questionnaire in CheckMate 025 did not assess the
effects of treatment-related adverse effects. The safety profiles of
nivolumab and cabozantinib differ on the basis of their mechanisms of
action; therefore, without a head-to-head comparison, it is speculative
to identify the influence of treatment-related adverse effects on QoL
differences between these agents. Severe immune-related adverse
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Fig 2. Plot of absolute FKSI scores over time
(intent-to-treat population). (A) FKSI-19 Total.
(B) Nine-item FKSI-DRS. DRS, Disease-
Related Symptoms; FKSI, Functional Assess-
ment of Cancer Therapy–Kidney Symptom
Index; PD, progressive disease; rPD, radio-
graphic progressive disease; TRT, treatment;
QoL, quality of life; W, week. Higher scores
indicate improved QoL status. Peri Last Dose
is the closest QoL assessment 2 weeks be-
fore to 4weeks after last dose. Peri rPD per Inv
is the closest QoL assessment 2 weeks be-
fore to 4 weeks after first date of PD per
investigator.
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effects seem to be infrequent with nivolumab; however, these can
occur even after treatment discontinuation and require aggressive
management with immune suppression. In terms of potential
prognostic indicators for clinical outcome, in both the METEOR

and CheckMate 025 studies, higher baseline QoL was associated
with improved OS.26

The METEOR study used an open-label design (patients and
caregivers were aware of their study treatment allocation), which

Table 2. Treatment Differences in 19-Item Functional Assessment of Cancer Therapy–Kidney Symptom Index and Four Subscales, Functional Assessment of Cancer
Therapy–Kidney Symptom Index-Disease-Related Symptoms, EuroQol-Visual Analog Scale, and EuroQol-Index: Repeated-Measures Change From Baseline Analysis

(intent-to-treat population)

Instrument

LS Mean

Cabozantinib Everolimus Difference (95% CI) Effect Size*

DRS-Physical 21.093 21.386 0.294 (20.086 to 0.673) 0.046
Lack of energy 20.244 20.207 20.037 (20.102 to 0.028) 20.033
Pain 0.125 0.067 0.058 (20.006 to 0.123) 0.052
Weight loss 20.533 20.301 20.232 (20.299 to 20.165) 20.21
Fatigue 20.325 20.305 20.020 (20.087 to 0.047) 20.017
Short of breath 0.029 20.271 0.299 (0.239 to 0.360) 0.30*
Fever 0.056 20.021 0.077 (0.045 to 0.108) 0.13
Bone pain 0.049 0.057 20.008 (20.066 to 0.051) 20.008
Cough 0.237 20.059 0.296 (0.238 to 0.354) 0.28
Weak all over 20.281 20.265 20.016 (20.082 to 0.049) 20.015
Blood in urine 0.005 20.001 0.006 (20.008 to 0.020) 0.023
Good appetite 20.166 0.181 20.347 (20.426 to 20.268) 20.23
Sleeping well 0.018 20.152 0.169 (0.095 to 0.243) 0.12

DRS-Emotional 0.398 0.393 0.005 (20.062 to 0.072) 0.004
Worry condition will get worse 0.398 0.393 0.005 (20.062 to 0.072) 0.004

Treatment side effects 22.416 20.814 21.602 (21.744 to 21.459) 20.62*
Nausea 20.236 0.069 20.305 (20.359 to 20.251) 20.34*
Diarrhea 21.280 20.326 20.954 (21.024 to 20.885) 20.77*
Bothered by side effects of treatment 20.850 20.523 20.327 (20.401 to 20.253) 20.24

Function/Well-Being 20.230 20.169 20.061 (-0.247 to 0.124) 20.019
Able to work 20.151 20.101 20.050 (20.127 to 0.026) 20.037
Enjoy life 20.017 20.014 20.003 (20.073 to 0.066) 20.002
Content with quality of life right now 20.035 20.017 20.018 (20.087 to 0.052) 20.014

FKSI-19 (19-item) Total Score 23.483 22.214 21.269 (21.864 to 20.675) 20.13
FKSI-DRS (nine-item) 20.52 20.93 0.409 (0.119 to 0.698) 0.087
EQ-VAS 21.32 21.27 20.051 (21.061 to 0.959) 20.003
EQ-Index 20.02 20.02 20.002 (20.018 to 0.014) 20.009

NOTE. A positive mean change (higher score) indicates improved quality of life status.
Abbreviations: DRS, Disease-Related Symptoms; EQ-Index, EuroQol Index; EQ-VAS, EuroQol visual analog scale; FKSI, Functional Assessment of Cancer
Therapy–Kidney Cancer Symptom Index; LS Mean, least-squares mean.
*Effect size = treatment difference in mean change from baseline scores/pooled standard deviation for both groups for baseline values. Effect sizes$ 0.3 for treatment
arm comparisons (denoted with an asterisk) were regarded as likely to be clinically relevant. Positive effect size values favor cabozantinib.

Table 3. Time to Deterioration (intent-to-treat population)

Characteristic Cabozantinib Everolimus HR (95% CI)* P†

Overall population (n = 330) (n = 328)
Median TTD, months 5.5 3.7 0.65 (0.54 to 0.78) , .0001
Censored, No. (%) 105 (31.8) 80 (24.4)
Events, No. (%) 225 (68.2) 248 (75.6)
Death 18 (5.5) 32 (9.8)
rPD 127 (38.5) 166 (50.6)
At least a four-point FKSI-DRS decrease from BL 80 (24.2) 50 (15.2)

No. with bone metastases per IRC at BL 77 65
Median TTD, months 5.6 1.9 0.49 (0.33 to 0.72) .0003
Censored, No. (%) 25 (32.5) 13 (20.0)
Events, No. (%) 52 (67.5) 52 (80.0)

No. without bone metastases per IRC at BL 253 263
Median TTD, months 5.5 3.8 0.69 (0.56 to 0.85) .0004
Censored, No. (%) 80 (31.6) 67 (25.5)
Events, No. (%) 173 (68.4) 196 (74.5)

Abbreviations: BL, baseline;DRS,Disease-RelatedSymptoms; FKSI, FunctionalAssessment ofCancer Therapy–KidneySymptom Index; HR, hazard ratio; IRC, Independent
Review Committee; rPD, radiographic progressive disease; TTD, time to deterioration (earlier of death, rPD, at least a four-point FKSI-DRS decrease from BL).
*Unstratified HRs are from the Cox proportional hazards model.
†Unstratified log-rank test.
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potentially could have led to an impact on the results of QoL
evaluations. This was mitigated by the protocol requirement that
QoL assessments be completed before patients knew their most
recent treatment results. Although this was a multinational trial
with no adjustment for by-country differences, it is unlikely that it
affected QoL outcomes because of the randomized nature of the
trial. In addition, key efficacy outcomes (PFS and OS) in the
METEOR trial have been shown to be similar by region.15,16

Use of a repeated-measures model reduces the potential for bias
resulting from dropouts in that all available data are used; if a score is
missing, it has no effect on other scores from the same patient. In
terms of validity of the METEOR QoL results, a lack of treatment
difference has been demonstrated in both the unadjusted data and
the prespecified repeated-measures modeled data. However, post
hoc growth curve sensitivity analyses suggest heterogeneity in the
initial treatment difference (at week 4), depending on when patients
discontinued QoL assessments. Nevertheless, this circumstance did
not meaningfully affect the overall interpretation from the study that
QoL in each treatment arm is comparable.

In conclusion, the METEOR trial showed that QoL declined
initially and was generally maintained over time to a similar extent
in both the cabozantinib and everolimus arms. The totality of
results (including PFS, OS, and ORR) shows that cabozantinib has
a favorable clinical benefit compared with everolimus for pre-
viously treated patients with advanced RCC.
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